In a changing climate, understanding how soil hydrology impacts greenhouse-gas dynamics will be 15 important for the future management of the soils in the forests on the Canadian Pacific west coast.
we lack basic knowledge of the soil moisture-microbe relationships for upland and wet soils, and so 76 do not know if soil hydrological changes will lead to similar or differentiated responses of CH 4 77 consumption and production rates in these contrasting environments.
78
To address this knowledge gap we hypothesize that potential rates of high-and low affinity CH 4 79 oxidation and CH 4 production is highest in wet forest soils due to a higher abundance of bacterial 80 methanotrophs and archaeal methanogens. Accordingly, we hypothesize that wet forest soils will 81 display net CH 4 oxidation capacity over a wider range of soil moisture contents than upland forest 82 soils. We sampled the organic soils across a natural hydrological gradient in upland (dry) and wet soils an intact sample (on average 75 -100 cm 3 -100 g fresh weight) was sampled in a similar 138 manner and the volume was lower due to the wet state of the soil. following the ratio used in earlier incubation studies (Bárcena et al., 2014; Christiansen et al., 169 2012). Samples were incubated for 46 hours; after 0, 3, 22, 27 and 46 hours gas samples (3 mL)
170
were extracted through a butyl rubber septum in the lid using a 5-mL syringe. were used triplicate 10-fold dilutions from 10 3 to 10 8 copies of a 420-bp mcrA amplicon from
295
Methanolinea mesophila that overlaps the ML-F and ML-R primer regions in the mcrA gene, using Beijerinckiaceae was not quantified in this work. No methanotrophic Beijerinckiaceae (e.g.,
307
Methylocella sp.) were identified in 16S sequences in a nearby experimental site (data not shown). no apparent relation between high-affinity net CH 4 oxidation rates and sampling depth for either 343 upland or wet forest soils (Table 2 ). However, in the upland soils the highest rates were in the 344 middle depth (10-25 cm) and in the wet soils the high-affinity net CH 4 oxidation rates declined with 345 depth and were significantly different between the top (0-10 cm) and the bottom depths (25-35 cm)
346
( Table 2 ). The increase of high-affinity net CH 4 oxidation with depth has been documented for a 347 wide range of upland soil types (Juncher Jørgensen et al., 2014; Koschorreck and Conrad, 1993) 348 and the data from the upland soils at Beaver Lake indicate that similar regulation of the activity of 349 high-affinity methanotrophs are at play.
350
[Placement of ) and wet soils (127 nmol CH 4 g dw -1 d -1 ) at Beaver Lake (Fig. 1B) . In the 364 upland soils, low-affinity net CH 4 oxidation rates displayed the same pattern as observed for high-365 affinity net CH 4 oxidation, and rates were significantly higher in the 10-25 cm layer. In the wet 366 forest soils, low-affinity net CH 4 oxidation rates declined with depth, but due to substantial 367 variability there were no significant differences among depths (Table 2) . However, the low-affinity community structure that was observed in the field in these two forest types. 2012). There was high variability of net CH 4 -production rates in wet forest soils (Fig. 1C) No effect of sampling depth on abundance of methanotrophs or methanogens was detected in either 391 forest type. However, abundances of both groups were significantly greater in wetland soils for the 392 entire sampling depth (Table 3) . This is in line with the observations of significantly higher rates of 393 high-and low-affinity net CH 4 oxidation and net CH 4 production in the wet forest soils (Fig. 1 ).
394
However, there was no relationship between depth-specific net CH 4 consumption or production 395 rates and gene abundances of pmoA or mcrA, respectively (not shown).
396
[PLACEMENT OF The data on potential net CH 4 oxidation and production rates and gene abundance offer insight in to conditions in the high-and low-affinity incubation experiments (Fig. 1A, B) . The response of net CH 4 exchange to manipulated soil moisture (section 2.4) ( Fig. 2A-B) showed 408 that net CH 4 oxidation was present in 60 out of 61 detected fluxes. This finding confirmed the 409 postulation that the methanotrophic community in the wet forest soils was able to oxidize CH 4 over 410 a larger range of soil hydrological conditions than the upland soils. There was an increase of net
411
CH 4 oxidation with decreasing manipulated soil moisture content for both upland and wet forest 412 soils ( Fig. 2A ), which concurs with previous laboratory and field studies (e.g. Christiansen et al.,
413
2012; Gulledge and Schimel, 1998). Net CH 4 oxidation rates were similar for upland and wet forest 414 soils at 100% WHC, but as the manipulated soil moisture decreased, maximum net CH 4 oxidation 415 rates in the upland soils occurred at a higher WHC than in the wet forest soils ( Fig. 2A) . Two 416 upland soil cores in the Cedar-Hemlock and Hemlock-Amabilis showed small rates of net CH 4 417 production at 100% WHC ( Fig. 2A) which was ascribed to erroneous flux calculation due to a large 418 noise-to-signal ratio which resulted in over-fitting of the exponential regression model and these 419 samples were not considered for further analyses.
420
To further explore the soil moisture dependency, the relative net CH 4 oxidation rates (to the 421 maximum rates for each core) for each observation in wet and upland soils were plotted against 422 WHC (Fig. 2B) , as per the approach of Gulledge and Schimel (1998) . This allowed for direct 423 comparison among cores, and reveals a distinctive pattern of net CH 4 oxidation response to 424 manipulated soil moisture (Fig. 2B) . Net CH 4 oxidation in both upland and wet forest soils followed 425 a polynomial trend as documented by Gulledge and Schimel (1998 Schematic illustration of the soil sampling layout at the Beaver Lake site. In each forest type three sub-plot distanced at least 50 meters were subjected to soil sampling for both potential net CH4 oxidation and production experiments and the response of CH4 oxidation to changes in soil moisture. 
Non-linear flux calculation
We used the Hutchinson-Mosier model (Hutchinson and Mosier, 1981) for calculating the flux from nonlinear data was (Pihlatie et al., 2013) .
The concentration of CO 2 and CH 4 in the closed system was described according to Eq. S5: ‫ܥ‬ሺ‫ݐ‬ሻ = ‫ܥ‬ ஶ + ሺ‫ܥ‬ − ‫ܥ‬ ஶ ሻ݁ ି௧ (Eq. S5)
Where C 0 is the headspace concentration (ppb) at t=0 and C ∞ is the assumed constant concentration source at a depth Z (m) in ppb, κ is the concentration saturation rate (s -1 )
The flux (ppb s-1) at time zero was calculated according to Eq. S6:
The flux at t max (CH 4 production, Eq. S4) or t=0 (CO 2 production or CH 4 consumption, Eq. S6) was converted to nmol CH 4 d -1 by inserting S exp in Eq. S7: ‫ܨ‬ = ܵ ோ * ሺଶଷ.ଵହା்ሻ * 3600 * 24 (Eq. S7)
Where S exp is the flux (ppb s -1 ) at t=0, V is the volume of the closed system (L), R is the gas constant (L K -1 mol -1 ) and T is the incubation temperature (°C).
